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Executive Summary 
This project looked at the impact of the built environment at worksites on an employee’s travel 
behavior using results from the Town of Chapel Hill’s 2003 Employee Travel Behavior Survey and 
GIS analysis of the built environment at each employee’s worksite. Using a data set generated from 
employee survey responses, a model was created to predict employee decision to drive to work as a 
function of employee personal characteristics and attributes of their worksite’s built environment. 
Model results found that an employee is less likely to drive for their work commute the more bus 
stops per square mile at their  worksite; conversely, an employee is more likely to drive for their 
work commute the more bus routes and neighborhoods per square mile near to their worksite. In 
addition, an employee is less likely to drive if they have had prior use of transit or their home is 
located near a transit stop. These results suggest that in order to decrease travel by car (and thereby 
reduce congestion), transit access should be increased at both an employee’s worksite and their 
home. Results also suggest that an increase in density and greater mixes of land use might also 
decrease car travel to work.   
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1. INTRODUCTION 
As a leading cause of air pollution and hours of frustration, traffic congestion is one of the 
biggest concerns of the American people today. Experts have attacked the congestion problem from 
a variety of angles, including promoting other forms of travel besides the automobile. Examples of 
these types of methods include the construction of Transit Oriented Developments (TODs) 
intended to increase transit use for home-based trips, and the implementation of Travel Demand 
Management (TDM) programs designed to change the way employees get to work (from driving 
alone to carpooling, transit, biking, or walking). By influencing people to drive their cars less and to 
choose other forms of travel instead, such as walking, biking, or transit, experts hope to reduce the 
amount of cars on the roads, and thus the level of congestion. There are many factors that play into 
an individual’s decision to choose driving over another “mode” of travel, including an individual’s 
affinity for the automobile or aversion to another type of travel, their time and money constraints, 
and the availability of other types of travel such as transit or biking. For this project, we investigate 
the influence of one potential factor, the built environment near where an individual works, on that 
person’s choice of travel mode for their work commute. Despite rising automobile travel for other 
reasons, employee to and from work commutes are the main causes of traffic congestion, 
particularly during peak rush hour times. A better understanding of what causes an employee to 
drive to work can allow programs aimed at reducing traffic congestion to target this group of 
travelers specifically and thereby have a more dramatic impact on traffic congestion.  
1.1. Purpose of the Project 
In a broad sense, the purpose of this Master’s Project is to examine the effect of various 
characteristics of the built environment on travel mode choice. In particular, we will attempt to 
answer the following question: 
 
Does the built environment near an employee’s worksite influence their travel mode choice for their work 
commute?  
 
For the purposes of this project, we define the built environment as a variety of physical attributes near 
a worksite, including the buildings, streets, and physical objects such as bus stops and sidewalks as 
well as nearby population densities and land uses. A worksite is considered to be an employee’s job 
location: the place where they go to work. A worksite can be the location of only one employer – 
such as an individual building for a small business, or may house many employers – such as a major 
shopping mall or office building. Travel mode choice is an employee’s decision to walk, bike, drive, take 
the bus, or some other form or travel or combination of each to get to their destination.  
 
Specifically, analysis for this project will use data from the Town of Chapel Hill’s Employee Travel 
Behavior Survey and Employer Survey to create a model of employee travel mode choice based on 
employee responses to the survey as well as data collected about each employee’s worksite. From the 
results of this model, we will identify key factors that play a role in survey respondents’ travel mode 
choice for their work commute. 
1.2. Background and Approach 
The Town of Chapel Hill’s Employee Travel Behavior Survey and Employer Survey is conducted 
every two years in order to collect data and monitor changes on employee travel behavior and travel 
preferences. Participants of the survey are employees of employers who are located in worksites 
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participating in the Town’s Travel Demand Management Program. The Town distributes two 
different types of surveys, one to employers (see Appendix A) and one to employees (see Appendix 
B). Both types of surveys are returned for processing to Chapel Hill’s planning department. While 
the Chapel Hill Transportation Management Plan has been in effect since 1994, there is surviving 
data available for the years 1999, 2001, and 2003.  
 
In the past, Chapel Hill has used the survey to monitor employee travel behaviors, and to learn more 
about their travel preferences and their willingness to change their travel behavior. In particular, 
Chapel Hill has considered the survey as part of their travel demand management efforts to reduce 
congestion and to increase transit use in the town. By determining employees’ perceptions of transit 
and cost or service factors that may influence changes in employee travel behavior, the Town has 
used the survey to help design programs to increase multi-modal trips to work. For the purposes of 
this project, the surveys will provide the data for employee travel behavior by worksite and also for 
information about various aspects of the worksite’s built environment.  
 
2. LITERATURE REVIEW 
Researchers have often used travel behavior surveys to focus on travel mode preferences 
and their relationship to travel costs. Out-of-pocket costs of using particular transportation modes, 
travel time costs, and access time are part of an established literature that explains an individual’s 
travel behavior. Figure 1 shows a diagram of the various factors that can influence an individual’s 
choice for travel.  
 
Figure 1. Factors that influence mode choice. 
More recently researchers have begun to include attributes of the built environment as 
having a role in travel mode choice. In their 1997 study, researchers Robert Cervero and Kara 
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Kockelman claim that travel demand is based on the three “D’s” of the built environment: Density, 
land-use Diversity, and pedestrian-oriented Design. In their research, they used results from 1990 
travel diary data and land-use records obtained from the US census, regional inventories, and field 
surveys to create models that related features of the built environment to variations in vehicle miles 
traveled per household and mode choice, mainly for non-work trips. Their research found that 
density, land-use diversity, and pedestrian-oriented designs generally reduce trip rates and encourage 
non-auto travel in statistically significant ways. In particular, they found that compact development 
exerted the strongest influence on personal trips and that the presence of within-neighborhood retail 
shops was most strongly associated with work trips. They hypothesize that changing these 
characteristics can generally reduce trip rates and encourage non-auto travel. Cervero (2002) builds 
upon his earlier study to further specify the role of built environment factors in shaping mode 
choice. Here, he frames the study of mode choice in Montgomery County, Maryland around a 
normative model that weighs the influences of not only the three “D’s”, but factors related to 
generalized cost and socioeconomic attributes of travelers as well. He then measured the marginal 
contributions of the built environment factors to a traditionally specified utility-based model of 
mode choice. The results of this work find that intensities and mixtures of land use significantly 
influence decisions to drive-alone, share a ride, or patronize transit, while the influences of urban 
design tend to be more modest.  
Meurs and Haaijer (2001) also focus on gaining a clearer understanding of the extent to 
which the built environment influences travel behavior, particularly mode choice.  This study used 
responses from questionnaires sent in 1999 to selected participants in the 1990 Dutch Time Use 
Study (the Tijdsbestedingsonderzoek) to create a model that investigated the extent to which changes in 
respondents’ residential environment due to changes in their neighborhood or moving to a new 
house influenced their travel behavior. As a basis for their model, they determined an individual’s 
mobility (measured by the number of trips they make on a weekly basis), is a function of three 
factors:  
1. life styles, defined as an individual’s personal characteristics and characteristics of 
the household to which they belong. This include demographic measures (eg, the 
size and composition of the household), socio-economic conditions (eg, 
employment situation, income), and car ownership.  
2. spatial characteristics, which refers to the location of the home in relation to 
destinations that are important to residents. 
3. accessibility, measured in terms of travel time, cost, quality an comfort of various 
means of travel.  
Somewhat contrary to the results of Cervero and Kockelman (1997), their analysis finds that certain 
aspects of the built environment do have a clear impact on mobility, but that their effects are mostly 
apparent in trips made for shopping or recreational purposes. They state that it is personal 
characteristics that largely or almost entirely determine commuter traffic. 
Srinivasan and Ferreira (2002) investigate further the combined role of personal 
characteristics such as socio-economic characteristics and characteristics of the built environment in 
influencing travel behavior. In this study, daily activity data from a 1991 Central Transportation 
Planning Staff survey of households in the Boston metro area are used to create models that 
estimate the relationship between travel behaviors and various household characteristics, including 
socio-economic status and spatial characteristics such as where the household resides, works, and 
travels. Results of preliminary models confirmed that, controlling for other factors, travel behavior 
of a household is related to the household’s residential location.  
Most recently, Rodriguez (2004) breaks out various potential characteristics of the built 
environment that may influence non-motorized travel mode choice: topography, sidewalk 
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availability, residential density, and presence of walking and cycling paths. In this study, data for 
student and staff commuters to the University of North Carolina at Chapel Hill are used to illustrate 
the relationship between mode choice and the objectively measured built environment attributes, 
while accounting for typical modal characteristics such as travel time, access time, and out-of-pocket 
cost. Results suggest that jointly the four attributes of the local physical environment make 
significant marginal contributions to explaining travel mode choice. In particular, local topography 
and sidewalk availability are significantly associated with the attractiveness of non-motorized modes.   
As can be seen, much of this previous research on the built environment and mode choice 
has focused on the influence of the built environment at the origin of a trip, usually a residential 
development. This study will extend this prior research by focusing on the influence of the built 
environment on the destination end of a trip – in this case, a work site. In our research, we use Meurs 
and Haaijer’s (2001) three factors as a basis for our model, in which we define employee travel mode 
choice as a function of two sets of factors: 1) employee personal characteristics and 2) worksite built 
environment factors (Table 1). We define personal characteristics as both work commute 
preferences and other attributes such as income and familiarity with transit. Our built environment 
factors encompass five categories: density, land use mix, pedestrian access, connectivity, and 
accessibility. As part of the project, we will use selected measures of the built environment to 
characterize employee worksite across these categories.  
Table 1. Factors identified for the model that play a role in employee mode choice. 
Type Category Data 
Work Commute 
Descriptors 
Mode to work 
Distance to work 
Time to work 
Rush hour travel 
Vehicle Type, Year 
Make stops on way to work (Kids, other) Employee 
Personal 
Characteristics 
Personal 
Characteristics 
Income (based on county avg.) 
Transit availability:  
- Live in Chapel Hill  
- Live near transit stop 
- Work near transit stop 
Transit Familiarity: Have ever used transit? 
Density Nearby population per sq. mi. 
Land use mix Types, number of land uses nearby Diversity of land uses 
Pedestrian Access
Nearby miles of sidewalk 
Nearby number of bus stops 
Number of nearby bus routes 
Connectivity 
Distance to nearest commercial center 
Number of nearby commercial centers 
Distance to nearest neighborhood 
Number of nearby neighborhoods 
Worksite Built 
Environment 
Accessibility Parking availability Nearby miles of road 
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Already, researchers interested in urban sprawl have begun to create methods of measuring 
the built environment. In “Wrestling Sprawl to the Ground”, Galster et al. (2000) use eight distinct 
dimensions of land use patterns to measure sprawl: density, continuity, concentration, compactness, 
centrality, nuclearity, diversity, and proximity. Song and Knaap (2004) build upon these dimensions 
to present quantitative measures for various aspects of urban form including: street design and 
circulation systems, density, land use mix, accessibility to various important locations (commercial 
areas, bus stops, public parks), and pedestrian access. The work of Song and Knaap “demonstrates 
that differences in urban form can be measured and that such measures appear to capture 
differences pertinent to the current debate on urban sprawl.” Table 2 summarizes both Galster et al. 
and Song and Knaap’s dimensions.   
Table 2. Measures of the built environment as defined by two separate studies: Galster et al. and Song and 
Knaap.  
Measurement Definition 
Galster et al. Measures 
Density 
The average number of residential units per square mile of developable in an 
Urbanized Area (UA). Usually expressed as the ratio of total population of a 
metropolitan area to its total land area. May also measure job density.  
Continuity The degree to which developable land has been developed at urban densities in an unbroken fashion. 
Concentration The degree to which development is located in relatively few square miles of the total UA.  
Compactness 
The degree to which development has been “clustered” to minimize the 
amount of land in each square mile of developable land occupied by 
residential or nonresidential uses.  
Centrality The degree to which residential and/or nonresidential development is located lose to the central business district of an urban area.  
Nuclearity The extent to which a UA is characterized by mononuclear (as contrasted with polynuclear) pattern of development. 
Diversity The degree to which two different land uses exist within the same micro-are, and the extent to which this pattern is typical of the entire UA. 
Proximity The degree to which different land uses are close to each other across a UA. 
Song and Knaap Measures 
Street Design and 
Circulation Systems 
Connectivity 
Measures of the connectedness of street networks inside and outside 
neighborhoods. Very connected neighborhoods have more intersections and 
few cul-de-sacs. 
Density Measures of the number of single family units per area, as well as lot size and dwelling unit floor space. 
Land Use Mix 
Evaluates the number of different types of land uses in an area. Two 
measures proposed: 1) measure of the actual mix of nonresidential land uses 
in neighborhoods, 2) measure of the mi of zoned non-residential land uses 
in neighborhoods. 
Accessibility 
The ability of an individual to get to a location. Three measure proposed: 1) 
distance to commercial uses, 2) distance to a bus stop, 3) distance to a public 
park.  
Pedestrian Access 
The degree to which a pedestrian can reach locations. Proposed measure is 
the percentage of single-family homes that are within ¼ mile network 
distance of all existing commercial uses or bus stops.  
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This project has selected five categories from these various measures of the built 
environment to create a customized method to analyze and compare Chapel Hill’s worksite and the 
behavior of their employees (Table 3). The assumption with these dimensions is that the greater 
their value at each worksite, the less likely an employee will be to drive for their work commute. 
Paralleling this, we hypothesize that worksite locations at more central parts of Chapel Hill are more 
likely to register higher values on these dimensions, and thus we expect that their employees are less 
likely to drive for their work commute.  
Table 3. Selected dimensions for measuring the built environment. 
Measurement Definition 
Density Measure of nearby population per square mile. 
Land Use Mix Measure of the type and number of land uses near to a 
worksite, as well as the variety of land uses. 
Pedestrian Access Measures of the ability of pedestrian to travel to a location. 
Connectivity Measure of the connectedness of a worksite to other locations, 
primarily neighborhoods and commercial centers.  
Accessibility Measures of the ability of an individual to travel to a location, 
either a by foot, car, or bus.  
3. PROCEDURE 
For this project, we chose to use a binomial logit model to determine the impact of the built 
environment on employee travel mode choice. We formulated our model using a data set generated 
from results of the Town of Chapel Hill’s 2003 Employee Travel Behavior Survey and information 
gathered from a spatial analysis of each employment site. The following paragraphs describe the 
model’s governing formula and the processes by which employee and built environment data was 
collected.  
1.3. The Model 
A binomial logit model determines the probability that a particular event (the dependent 
variable) will occur. For our project, we chose the employee’s choice to either drive or not to drive 
to work as the dependent variable for our model. As shown in Figure 1, the chance of this event 
occurring is dependent on many factors (the independent variables), which fall primarily into two 
categories: 1) employee personal characteristics, and 2) attributes of the built environment at the 
employee’s worksite. This produces the following governing function:  
P(employee drives to work) = f ( employee personal characteristics + attributes of worksite built environment) 
From our literature review, we know that these two categories of factors encompass many features 
of an employee and their worksite. Table 4 lists each of the variables that are used to describe 
employee personal characteristics and attributes of the worksite built environment.   
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Table 4. Factors identified for the model that play a role in employee mode choice. 
Type Category Data 
Work Commute 
Descriptors 
mode  
vehtype  
mod_yr 
rsh_hr 
trip_dur 
trip_dst 
stop_kid 
stop_oth 
stop_no 
Employee 
Personal 
Characteristics Personal 
Characteristics 
livech  
income 
use_bus 
live_bus 
work_bus 
 
Density pop_sqmi 
Land use mix 
num_lu 
lu_sqmi 
agrarian 
commcl 
high_res 
indstrl 
institl 
low_res 
med_res 
mix_use 
office 
park_os 
row 
row_rail 
town_center 
undeveloped 
lnduseindx 
Pedestrian Access
stps 
stps_sqmi 
rtes 
rtes_sqmi 
sdwlk_sqmi 
sdwlkpersqmi 
 
Connectivity cctrs cctrs_sqmi 
cctrs_dist 
Nbds 
nbds_sqmi 
nbds_dist 
Worksite Built 
Environment 
Accessibility 
parking 
rds_ft 
rds_sqmi 
 
By focusing on employee travel behavior, this model was performed at an individual, rather 
than aggregate, level; each observation and its associated attributes represent a single employee 
participant in the Town’s 2003 Travel Behavior Survey and their responses. In addition, each 
observation has associated with it measurements of attributes of the built environment where the 
employee works, generated through GIS spatial analysis and joined to each observation through the 
name of the worksite.  
We chose a binomial, instead of multinomial, logit model due to the nature of the responses 
to the Town’s survey. In the survey, employees could identify one of seven different modes of travel 
(drive alone, carpool, vanpool, bus, walk, bicycle, or park & ride) that they chose to go to and from 
work. However, since almost 90 percent of the survey respondents traveled to and from work by 
driving alone, we chose to simplify the dependent variable to the decision to drive or not drive 
rather than attempt to have multiple possible outcomes. Thus, the values for the dependent variable 
became 1 or 0: 1 being that the employee chose to drive to work, and 0 being that they did not drive 
to work.  
1.4. Employee Survey Responses 
The Town of Chapel Hill’s Travel Behavior Survey collects information about employee 
travel behavior, origin and destination characteristics, and travel preferences. The accompanying 
employer survey collects data on the worksite location, the type of location (located in a downtown, 
suburb, etc.), available parking and bus facilities at the worksite, as well as other amenities at the 
worksite. In 2003, the survey received a total of 166 employer responses (62.4 percent response rate) 
and 2,342 employee responses (42.6 percent response rate) out of a total of 266 employers and 5,500 
employees, respectively. Table 5 lists the model variables that used data collected from the survey to 
represent employee personal characteristics. These variables focus on travel mode choice for the 
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work commute, vehicle type and year, prior bus use and perceived proximity to transit, and aspects 
of the work commute such as trip length and whether the employee makes any stops along the way.  
Table 5. Name and responses for variables representing employee personal characteristics. 
Name Description Type Response Options 
MODE Travel Mode Binary 
1 – Drive Alone 
0 – any other method (bus, walk, park & ride, 
etc.) 
VEHTYPE Vehicle Type Ordinal 
1 – 2 or 4 door sedan 
2 – pickup truck 
3 – SUV 
4 – minivan 
5 – full-size van 
6 – motorcycle 
MOD_YR Vehicle Year Scale Range from 1950 – 2004 
USE_BUS Ever used local transit before? Binary 
1 – have used transit before 
2 – never used transit before 
3 – don’t know 
WORK_BUS Work within a transit stop Binary 
1 – work near transit stop 
2 – do not work near transit stop 
3 – don’t know 
LIVE_BUS Live within a transit stop Binary 
1 – live near transit stop 
2 – do not live near a transit stop 
3 – don’t know 
TRIP_DUR Time it takes to get to work Ordinal 
1 – Less than 10 minutes 
2 - Between 10 to 15 minutes 
3 - Between 15 to 30 minutes 
4 - Over 30 minutes 
TRIP_DST Distance to work Ordinal 
1- Less than 5 miles 
2 - Between 5 and 10 miles 
3 - Between 10 and 20 miles 
4 - Over 20 miles 
STOP_KID 
 
Stop way 
to/from work 
for:     Kids 
Binary 
 
1 – yes 
0 – no 
STOP_OTH 
Stop way 
to/from work 
for:      Other 
Binary 1 – yes 0 – no 
STOP_NO 
Don’t stop on 
way to/from 
work 
Binary 1 – yes 0 – no 
 
Table 6. Inferred variables for employee characteristics. 
Name Description Type Response Options 
income Census 2000 mean household income for employee’s town of residence Scale variable 
rsh_hr Indicates whether employee travels to or from work during rush hour Binary 
1 – yes, travels in AM or PM rush hour 
0 – no, do not travel during rush hour 
livech Employee lives in Chapel Hill  Binary 1 – yes, lives in Chapel Hill 0 – no, does not live in Chapel Hill 
 
In addition to the data that was lifted directly from the survey responses, some other 
necessary personal characteristics could be inferred from the survey results; these variables are listed 
in Table 6. Since the survey did not have a question about income, we created a substitute value by 
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using the Census 2000 value for mean household income in the town in which the employee lives 
(ie, all employees who live in Durham have an associated income of $43,337). Values for rsh_hr 
were determined by looking at the responses for time of day that an employee arrives to and leaves 
from work. An employee traveled during rush hour if they arrived at or left from work during the 
hours of 7 – 9 AM or 4 – 6 PM.  The livech variable was created in order to identify those 
employees that had access to the Chapel Hill bus system, which has a standard of having all of its 
residents live within a quarter mile of a bus stop.  
1.5. GIS Analysis Data Collection: Worksite Built Environment Characteristics 
A preliminary analysis of our survey data found that we had 27 worksites, comprising 142 
employers and 1,477 employees. As the first step in the built environment data collection process, 
we created a half mile buffer around the footprint of each worksite to define the extent of the 
influence of the built environment on a worksite’s employees. It is generally agreed that a ¼ mile is 
the maximum reasonable distance that a person will walk to reach a destination (Duany & Plater-
Zyberk 1992, Song & Knaap 2004). For this project, we doubled this distance to a ½ mile since we 
are also focusing on the probability of an employee driving to a location. Figure 2 shows a map of 
the worksites and their ½ mile buffers in Chapel Hill.  
In addition, for better comparison of measurements among worksites, we used the area of 
the half mile buffer to normalize many of our built environment measurements. For example, in 
order to compare bus stops at the Downtown worksite (which has 113 bus stops within a half mile 
radius) to bus stops at the Blue Cross Blue Shield worksite (which has 26 bus stops within a half 
mile radius), we divided the total number of bus stops within a half mile radius at each site by the 
area of land within a half mile buffer of each site. The results of this process showed that the 
downtown worksites had 57.88 bus stops per square mile while the Blue Cross Blue Shield worksite 
had 27.88 bus stops per square mile within a half mile radius.  
We used GIS data provided by the Town of Chapel Hill to calculate results for 
measurements of the built environment at each worksite, such as nearby population density, miles of 
sidewalk, and numbers of land uses near each worksite. Table 7 lists the necessary shapefiles for our 
analysis, and describes their contents. Error! Reference source not found. shows each of the 
variables used in our model for the built environment measures and their descriptions. The 
following paragraphs describe by category the methods by which data for each of these variables was 
collected. 
Table 7. Shapefiles necessary for GIS analysis. 
Layer Name Description Date Created 
bldg_footprints.shp footprints for all buildings in Chapel Hill 23 March 2003 
bus_stops_7-04 (current).shp All Chapel Hill Transit bus stops 1 July 2004 
ch area streets 6-3-03.shp Existing streets in Chapel Hill 7 July 2004 
ch-taz.shp Chapel Hill TAZ’s 25 May 2004 
existing land use 04.shp Existing land use in Chapel Hill 7 July 2004 
weekday_routes_06-04.shp Chapel Hill Transit weekday bus routes 1 June 2004 
sidewalkpoly 2004.shp Existing sidewalks in Chapel Hill 6 April 2004 
Activity centers.shp Identified commercial centers in Chapel Hill 15 February 2005 
Subdivisions.shp Identified neighborhoods in Chapel Hill  21 February 2005 
1.5.1. Density 
Our measurement of nearby density was population per square mile, contained in the variable 
pop_sqmi. This was calculated using 2000 Census data contained in the shapefile ch-taz.shp. We 
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selected those TAZ’s with centroids contained within the half-mile buffer and divided the total 
population of each of those TAZ’s by the total area of the TAZ’s.  
Table 8. Variables for measures of the built environment at employee worksites. 
Category Name Description 
Metasite name of worksite Descriptive Areasqmi area of buffer with 1/2 mi. radius around site (in sq. miles) 
   
Density pop_sqmi population of residents per sq. mi. within 1/2 mi. radius around site 
   
stps number of bus stops within 1/2 mi. radius around site 
stps_sqmi bus stops per sq. mi. within 1/2 mi. radius around site 
rtes number of bus routes within 1/2 mi. radius around site 
rtes_sqmi bus routes per sq. mi. within 1/2 mi. radius around site 
sdwlk_sf sq. feet of sidewalk within 1/2 mi. radius around site 
sdwlk_sqmi sq. mi. of sidewalk within 1/2 mi. radius around site 
swkpersqmi sq. mi. of sidewalk per sq. mi. within 1/2 mi. radius around site 
Pedestrian 
Access / 
Accessibility 
rds_sqmi Sq. mi. of road per sq. mi within 1/2 mi. radius buffer of site 
   
num_lu number of land uses within 1/2 mi. radius around site 
lu_sqmi number of land uses per sq. mi. within 1/2 mi. radius around site 
agrarian percent of 1/2 mi. buffer around site that is classified agrarian  
commcl percent of 1/2 mi. buffer around site that is classified commercial  
high_res percent of 1/2 mi. buffer around site that is classified high residential  
indstrl percent of 1/2 mi. buffer around site that is classified industrial  
institl percent of 1/2 mi. buffer around site that is classified institutional  
low_res percent of 1/2 mi. buffer around site that is classified low residential  
med_res percent of 1/2 mi. buffer around site that is classified medium residential  
mix_use percent of 1/2 mi. buffer around site that is classified mixed use  
office percent of 1/2 mi. buffer around site that is classified office  
parks_os percent of 1/2 mi. buffer around site that is classified parks and open spaces  
row percent of 1/2 mi. buffer around site that is classified ROW  
row_rail percent of 1/2 mi. buffer around site that is classified ROW rail  
town_center percent of 1/2 mi. buffer around site that is classified town center  
undeveloped percent of 1/2 mi. buffer around site that is classified undeveloped  
Land Use 
Mix 
lnduseindx measurement of land use diversity in ½ mi radius of site 
   
cctrs number of commercial centers within 1/2 mi. radius buffer of site 
cctrs_sqmi commercial centers per sq. mi. within 1/2 mi. radius buffer of site 
cctrs_dist distance to nearest commercial center from site (ft) 
nbds number of neighborhoods within 1/2 mi. radius buffer of site 
nbds_sqmi neighborhoods per sq. mile within 1/2 mi. radius buffer of site 
Connectivity 
nbds_dist distance to nearest neighborhood from site (ft.) 
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Figure 2. Map of employee worksites participating in the Town of Chapel Hill Employee Travel Behavior 
Survey.
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1.5.2. Land Use Mix 
We used three measures to describe the land use mix around each worksite:  
1. the total number of different types of land uses within a half-mile radius of each worksite, 
contained in the variable num_lu.  
2. the normalized number of different types of land uses per square mile within a half mile 
radius of each worksite (lu_sqmi) as described by the following formula:  
lu_sqmi = # of land uses / area of half-mile buffer around a site 
3. the fraction of land within a half-mile radius that is a particular type of land use for each site: 
= area of land use type i within half-mile buffer / area of half-mile buffer around site 
4. land use diversity index:  
= (find formula in report)  
 
Calculations of the land use mix near worksites required the use of the shapefile existing land use 
04.shp. The Town of Chapel Hill defines land uses into11 different possible categories, as described 
in Table 9:  
Table 9. Chapel Hill land uses and their descriptions. 
Land Use Type Description 
agrarian Farmland and other rural uses 
commercial Shopping centers and malls 
Industrial Municipal facilities (waste, sewer) and university power supply  
Institutional Town and University facilities 
Low density residential 1-4 residential units per acre 
Medium density residential 4 – 8 residential units per acre 
High density residential > 8 residential units per acre 
Mixed use Combined office and commercial uses 
Office Only office buildings and parks 
Parks and open space Public parks and protected open space 
Road Right-of-Way Property marked road right-of-way 
Rail Right-of-Way Property marked rail right-of-way 
Town Center Original town core (downtown area) 
Undeveloped Undeveloped land 
 
1.5.3. Pedestrian Access 
There are many ways to measure pedestrian access, however, given the constraints of the project, we 
selected three major measurements: number of bus stops, number of bus routes, and miles of 
sidewalk. We used the shapefiles bus-stops_7-04 (current).shp and weekday_routes_06-04.shp to 
count the number of bus stops (contained in the variable stps) and routes (contained in the variable 
rtes) within a half mile radius of each worksite. We then normalized these values to create:  
stps_sqmi = stps / area contained in ½ mile radius around site = stops per square mile 
rtes_sqmi = rtes / area contained in ½ mile radius around site = routes per square mile 
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We then used the shapefile sidewalkpoly 2004.shp, which contains existing sidewalk for all of Chapel 
Hill to calculate the square miles of sidewalk within a half mile radius of each worksite, contained in 
the variables sdwlk_sqmi and swkpersqmi.  
1.5.4. Connectivity 
We chose two simplified approaches to measure connectivity of each worksite to both commercial 
activity centers (identified as locations such as shopping malls and shopping centers) and 
neighborhoods: the total number within a half mile radius of each site and the distance to the 
nearest commercial activity center or neighborhood. We used the shapefile activity centers.shp to 
calculate distances and numbers of nearby commercial centers and the shapefile subdivisions.shp to 
calculate these values for neighborhoods.  
1.5.5. Accessibility 
Naturally, there is some overlap between pedestrian access and accessibility. Since pedestrian access 
does not measure auto access, for this category we focused only on two measures of automobile 
access: miles of road (rds_mi) and the presence of parking (parking). Miles of road was calculated 
using the shapefile ch area streets 6-3-03.shp and normalized to miles of road per square mile 
(contained in the variable rds_sqmi). Unfortunately, from our surveys we did not have accurate 
responses to the numbers of parking spaces available at each worksite. However, all of the worksites 
in the survey had virtually unlimited parking for its employees excepting those worksites located in 
the downtown area. To capture this, we created a binomial variable, parking, in which 1 indicated 
that the worksite was downtown, and 0 indicated that it was not.   
4. RESULTS 
1.6. Descriptive Statistics 
1.6.1. Worksites 
The worksite with the greatest number of employers (33) as well as employees (327) was University 
Mall, following by Meadowmont with 25 employers and 207 employees. The third largest site for 
employers was Downtown, which had 14 employers but only 43 responding employees. The Friday 
Center, on the other hand, had only 4 employers, but over 143 responding employees. The worksite 
with the least number of employer and employee responses was Day’s Inn, with only 1 employer 
and 1 employee. Appendix B lists worksite names and associated employer and employee totals.  
1.6.2. Descriptive Statistics: Personal Characteristics Variables 
Table 10 shows descriptive statistics for all model variables. As can be seen, about 93 
percent of survey respondents indicated “drive alone” as their mode of travel for their work 
commute. This number is higher than the overall Chapel Hill 2000 Census modal split for work 
commutes, which indicates that 71 percent of Chapel Hill employees drive to work, but is 
comparable to the Triangle region value, which shows that 92 percent of Triangle employees 
commute by car. As can be seen, most respondent indicated their work trip usually took between 15 
and 30 minutes and was between 5 and 10 miles. This is notable, considering over 81 percent of 
respondents made work commutes during the traditional AM and PM rush hours. 
 Also of note are the results for the transit variables, which indicate respondents’ preferences 
for transit. Over 38 percent of respondents have ridden some form of transit before, while 33  
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Table 10. Descriptive statistics for each of the model variables. 
Variable N Minimum Maximum Mode Mean 
 
Standard  
Deviation 
MODE 1477 0 1 1 0.93 0.26
VEHTYPE 1477 0 11 1 1.55 1.10
MOD_YR 1477 0 2005 2000 1951.50 299.69
USE_BUS 1477 0 1 0 0.38 0.49
WORK_BUS 1477 0 1 1 0.66 0.47
LIVE_BUS 1477 0 1 0 0.33 0.47
TRP_DUR 1477 1 4 3 2.61 1.00
TRP_DST 1477 1 4 2 2.50 1.05
STOP_KID 1477 0 3 0 0.14 0.36
STOP_OTH 1477 0 1 0 0.26 0.44
STOP_NO 1477 0 3 1 0.61 0.49
LIVECH 1477 0 1 0 0.35 0.48
RSH_HR 1477 0 1 1 0.81 0.39
PRKG 1477 0 1 0 0.03 0.17
income 1476 26459 54988 42372 43592.61 4374.28
stps_sqmi 1477 4.284924 57.88002 35.32936 23.64 12.79
rtes_sqmi 1477 1.051706 11.26868 4.774238 3.76 2.04
swkpersqmi 1477 0.008021 0.077907 4.774238 0.02 0.01
pop_sqmi 1477 363.4809 7548.62 2512.562 1797.81 1259.73
lu_sqmi 1477 5.258528 13.48886 8.593629 8.49 1.55
agrarian 1477 0 2 0 0.09 0.36
commcl 1477 0 25.66736 15.79131 7.70 7.00
high_res 1477 0 20.72561 10.42776 11.99 4.56
indstrl 1477 0 1 0 0.06 0.18
institl 1477 2.390071 64.94565 2.390071 18.29 20.80
low_res 1477 5.256416 71.96864 30.72083 27.76 16.42
med_res 1477 0 23.2437 0 3.92 4.78
mix_use 1477 0 9 0 0.46 1.49
office 1477 0 25.85472 5.013682 5.59 6.06
parks_os 1477 1.097073 22.83923 22.8069 11.50 7.40
row 1477 0 57.0368 6.929264 5.51 5.30
row_rail 1477 0 79 0 1.30 8.73
town_center 1477 0 7 0 0.81 1.49
undeveloped 1477 0 28.54752 2.42296 5.02 5.20
rds_sqmi 1477 2.885641 15.60661 11.92294 10.38 2.70
nbds_sqmi 1477 1.200718 22.12932 4.774238 6.86 5.61
cctrs_sqmi 1477 0 7.098135 2.864543 1.68 1.54
num_lu 1477 5 12 9 9.34 1.65
cctrs_dist 1477 10.6 7284.8 52.61 1423.58 2021.93
nbds_dist 1477 451.09 2120.83 2090.77 1455.57 529.44
lnduseindx 1477 108.4143 216.0867 125.0032 132.01 25.28
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percent live near a bus stop. In comparison, 66 percent of respondents work near a bus stop. This 
similarity between the percentage of respondents who have ridden transit before and those that live 
near a bus stop suggests a relationship between the two – perhaps many of them live near a bus stop 
because they have ridden transit before and prefer transit accessibility, or vice versa: perhaps many 
of them have ridden transit before because they live near to a bus stop.  
 Another measure of personal preferences is the stop variables, which indicate whether 
respondents make many stops along their commutes. Descriptive statistics showed that over 61 
percent of respondents indicated that they made no stops along their work commute. Only 14 
percent of respondents indicated that they made stops in order to pick up or drop off kids, and 26 
percent of respondents made stops for other reasons, such as shopping. This suggests that not many 
of the survey respondents use their work commute as part of trip-chaining for getting other errands 
done. As a final measure of respondents’ personal attributes, the variable income had a mean of 
$43,592.61 (Table 11). Since a respondent’s income was directly related to their county of residence, 
this variable was more an indicator of where employees lived rather than their income.  
Table 11. Mean income for survey respondents in comparison to surrounding county incomes. 
 
 
Survey 
Results Orange Co. Durham Co. Wake Co. Chatham Co.
income $43,592.61  $42,372  $43,337  $54,998  $42,851  
1.6.3. Descriptive Statistics: Built Environment Variables 
The descriptive statistics for the built environment variables at worksites had mixed expected 
and unexpected results. In particular, land use measures were especially contradictory. According to 
Table 10, the mean density for worksites was 1,797.81 people per square mile. This value is less than 
the Census 2000 mean density for the Town of Chapel Hill of 2,312.51 people per square mile and 
less than the Census 2000 mean density for the entire Triangle region of 2,251.41. The descriptive 
statistics for each of the land use variables were also in keeping with the nature of the Town. Figure 
3 shows a map of land uses in Chapel Hill with survey worksites identified. As can be seen in Table 
10, the land use with the highest mean percentage was low density residential. This is 
understandable, considering that low density residential is the most common land use in the Town. 
Similarly, the land use with the second highest mean percentage, institutional, is the same as the 
second most common in the Town – a testament to the dominant presence of the University of 
North Carolina at Chapel Hill.  
 Land use mix variables, however, had more unexpected results. Table 12 highlights these 
variables and selected other key measures, listing their highest and lowest values with associated 
worksites. According to this table, the locations with the highest land use mix were NOT in more 
central town locations (such as the downtown worksite), but instead were locations on the edge of 
town such as Smith Middle School (highest land use diversity index), Piedmont Health Services 
(greatest number of land uses per square mile), and the Friday Center area (greatest number of land 
uses). Conversely, the results for the other built environment variables had much more expected 
results. Figure 4 and Figure 5 show maps of Chapel Hill bus routes, bus stops, and sidewalks in 
relation to survey worksites. As can be seen from Table 12, the Downtown worksite scored the 
highest on almost all pedestrian access measures: bus stops per square mile, bus routes per square 
miles, and roads per square mile. Not surprisingly, locations farther away from the center of town 
scored lowest on these variables.  
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Table 12. Selected key variables of the built environment at worksites. 
 
 
Least 
Value 
Associated 
Worksite 
Greatest 
Value 
Associated 
Worksite 
total number 
of land uses 
5 Smith Middle School 12 Friday Center Area 
land uses/ 
sq. mi. 
5.26 Smith Middle School 13.49 
Piedmont Health 
Services 
la
n
d
 u
se
 m
ix
 
land use 
diversity index 
108.41 Vilcom 216.09 Smith Middle School 
      
bus stops 
/sq. mi. 
4.28 East Chapel Hill High School 57.88 Downtown 
bus routes 
/sq. mi. 
1.05 Smith Middle School 11.27 Downtown 
sidewalks 
/sq. mi. 
0.008 Chapel Hill North 0.077 Southern Assisted Living 
p
ed
es
tr
ia
n
 a
cc
es
s 
/
 
ac
ce
ss
ib
ili
ty
 
roads/sq. mi. 2.89 Smith Middle School 15.61 Downtown 
      
neighborhoods 
/sq. mi. 
1.2 Southern Assisted Living 22.13 
Dobbins Road 
Office Building 
co
n
n
ec
ti
vi
ty
 
commercial 
centers/sq. 
mi.  
0 All school sites and YMCA 7.09 Day's Inn 
 
Results for the connectivity variables were also consistent with theory. Figure 6 shows a map 
of identified neighborhoods and commercial centers in Chapel Hill. The more central locations of 
Day’s Inn and Dobbins Road Office Building had highest commercial and neighborhood centers 
per square mile, while the edge locations of Southern Assisted Living, all of the school sites, and the 
YMCA had the least.   
1.7. Model results 
Table 13 presents our initial model which contains all of our variables for both the built 
environment and personal characteristics. This model had an R2 value of .1088, indicating that the 
model did not explain well an employee’s decision to drive to work. However, we did find that 
several variables had significance: use_bus, live_bus, and trip_dur. In order to improve our model, 
we eliminated variables with strong correlation to each other. Appendix C lists each of the variables 
and their correlation values. We found that many of the measure of employee personal 
characteristics were strongly correlated. According to the table, the bus variables are closely related: 
use_bus, live_bus, and work_bus, however, we chose to keep these variables due to their 
significance in our initial model. The correlation between use_bus and live_bus suggests that 
perhaps an employee lives near a bus stop because they have ridden the bus before and prefer it, or 
vice versa - they rode the bus once they had moved near a bus stop. The bus variables are also 
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Figure 3. Map of Chapel Hill land uses showing worksites and their 1/2 mile buffers.
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Figure 4. Chapel Hill Transit bus routes and stops in relation to survey worksites.
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Figure 5. Existing sidewalks in relation to survey worksites. 
20 
 
Figure 6. Survey worksites in relation to identified neighborhoods and commercial centers in Chapel Hill. 
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closely correlated with trip_dist and trip_dur, which are strong correlated to livech and income. Due 
to this, we eliminated from the model trip_dist and income. We felt that trip_dur would be a more 
accurate measure of a personal characteristics, since it measures the employee’s perception of how 
long a time is their work commute. In addition, we eliminated stop_no since it was strongly 
correlated with both stop_kid and stop_oth.  
Table 13. Initial model run using all variables excepting individual land use percentages. 
 Coef. Std.Err. z P>z [95% Conf. Interval] 
use_bus -0.54168 0.280498 -1.93 0.053 -1.09144 0.008088
work_bus -0.58901 0.388753 -1.52 0.13 -1.35095 0.172936
live_bus -0.71309 0.352477 -2.02 0.043 -1.40394 -0.02225
trp_dur -0.15886 0.21959 -0.72 0.469 -0.58925 0.271531
trp_dst 0.06941 0.226761 0.31 0.76 -0.37503 0.513853
stop_kid 0.25748 0.985565 0.26 0.794 -1.67419 2.189153
stop_oth 0.716913 1.028224 0.7 0.486 -1.29837 2.732195
stop_no 0.838558 1.055842 0.79 0.427 -1.23085 2.90797
livech -0.21384 0.3224 -0.66 0.507 -0.84574 0.418047
rshtowrk -1.13553 0.553576 -2.05 0.04 -2.22052 -0.05054
rshtohme 0.182882 0.365549 0.5 0.617 -0.53358 0.899345
rsh_hr 0.789898 0.674985 1.17 0.242 -0.53305 2.112845
prkg 2.094326 2.783946 0.75 0.452 -3.36211 7.550759
income 3.96E-05 4.25E-05 0.93 0.351 -4.4E-05 0.000123
stps_sqmi -0.06353 0.034417 -1.85 0.065 -0.13098 0.003931
rtes_sqmi 0.350487 0.162212 2.16 0.031 0.032557 0.668417
swkpersqmi 67.52003 50.74426 1.33 0.183 -31.9369 166.977
pop_sqmi -0.0009 0.000573 -1.57 0.118 -0.00202 0.000226
lu_sqmi 0.294469 0.161151 1.83 0.068 -0.02138 0.610319
rds_sqmi 0.232636 0.144766 1.61 0.108 -0.0511 0.516372
lnduseindx 0.01791 0.01074 1.67 0.095 -0.00314 0.03896
_cons -4.62638 3.636791 -1.27 0.203 -11.7544 2.501602
 
Many of the built environment measures were also strong correlated with each other. In 
particular, the measures of parking, rtes_sqmi, stps_sqmi, pop_sqmi, lu_sqmi, rds_sqmi, and 
swkspersqmi were all strongly correlated. Stps_sqmi was also strongly correlated with rsh_hr was 
strongly correlated with stops/sqmi. We chose to keep one variable for each measure – rds_sqmi to 
measure car accessibility, stps_sqmi to measure transit accessibility, and swkspersqmi to measure 
pedestrian accessibility. It should be noted that since most transit trips begin with a walk trip, 
swkspersqmi may also be a measure of transit accessibility. We also kept pop_sqmi to measure 
density, and rush hour because it was related to personal characteristics as well as parking because 
we suspected parking may have a strong influence on employee mode choice.  
Out of the connectivity variables, we eliminated distance to commercial centers and 
neighborhoods because they were strongly correlated to commercial centers and neighborhoods per 
sqmil. We also felt that these distance measures were weak since they gave no indication to the 
number of nearby neighborhoods or commercial centers, and we were already determining which 
commercial centers and neighborhoods were within a ½ mile distance for walking. Finally, out of 
the land use variables, we chose the land use index because it had little correlation with any of the 
other variables.  
Thus, the independent variables for our final model were:  mod_yr, use_bus, work_bus, 
live_bus, trp_dur, stop_kid, stop_oth, livech, rsh_hr, prkg, income, stps_sqmi, rtes_sqmi, 
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swkpersqmi, pop_sqmi, cctrs_sqmi, rds_sqmi, nbds_sqmi, and lnduseindx. Table 14 shows the 
results of the model. This model had a much higher R2 value of .3301 than the first model, 
indicating it was a better explanation for the data than the first run. From this model, we see that 
use_bus, live_bus, stops_sqmi, rtes_sqmi, and nbds_sqmi were all significant and therefore play a 
role in an employee’s decision to drive to work. 
Table 14. Final model coefficient results. 
 Coef. Std.Err. z P>z [95% Conf. Interval]
mod_yr 0.015263 0.025552 0.6 0.55 -0.03482 0.065344
use_bus -0.50316 0.276395 -1.82 0.069 -1.04489 0.038562
work_bus -0.59172 0.388525 -1.52 0.128 -1.35321 0.169779
live_bus -0.70258 0.339104 -2.07 0.038 -1.36721 -0.03795
trp_dur -0.14682 0.176001 -0.83 0.404 -0.49177 0.198137
stop_kid -0.50433 0.32777 -1.54 0.124 -1.14675 0.138085
stop_oth -0.0922 0.285789 -0.32 0.747 -0.65234 0.467936
livech -0.27208 0.311727 -0.87 0.383 -0.88305 0.338897
rsh_hr 0.007411 0.324949 0.02 0.982 -0.62948 0.6443
prkg 2.524297 3.015767 0.84 0.403 -3.3865 8.435091
income 3.45E-05 4.05E-05 0.85 0.394 -4.5E-05 0.000114
stps_sqmi -0.06105 0.034762 -1.76 0.079 -0.12918 0.007085
rtes_sqmi 0.426917 0.18894 2.26 0.024 0.056602 0.797233
swkpersqmi 24.04449 43.64382 0.55 0.582 -61.4958 109.5848
pop_sqmi -0.0009 0.000562 -1.61 0.108 -0.00201 0.000198
cctrs_sqmi 0.135057 0.167765 0.81 0.421 -0.19376 0.46387
rds_sqmi 0.139573 0.156258 0.89 0.372 -0.16669 0.445833
nbds_sqmi 0.070315 0.041499 1.69 0.09 -0.01102 0.151652
lnduseindx -3.4E-05 0.009517 0 0.997 -0.01869 0.018619
_cons -28.4322 51.05324 -0.56 0.578 -128.495 71.63036
 
5. ANALYSIS & CAVEATS 
Our final model indicated five variables that played a role in employee decision to drive for 
their work commute. From these results, we can see that stps_sqmi has a negative relationship with 
the probability that an employee will drive to work – meaning, the more bus stops at a worksite, the 
more likely an employee is to drive. This indicates that aspects of the built environment, such as 
pedestrian and transit accessibility, does play a role in an employee’s decision to drive for their work 
commute. Our model results also show that the personal characteristics measures of live_bus and 
use_bus have a negative relationship with the probability that an employee will drive for their work 
commute. This confirms previous research that has suggested that an employee’s familiarity with 
transit and their home’s proximity to a transit stop makes them more likely to use an alternative 
mode to driving (ie, walking, transit) to get to work.  
Contrary to what was expected, however, our model results found that rtes_sqmi and 
nbds_sqmi had a positive relationship with the probability that an employee would drive to work. 
There may be several explanations for this. First, rtes_sqmi may actually be indicative to auto access 
– the more routes that go by a worksite, the more likely there are to be more roads for them to 
travel on. Some of the most auto-traveled corridors in Chapel Hill, such as US 15-501, Franklin 
Street, Airport Road and Highway 54 Bypass also have very high numbers of transit routes along 
them. An explanation for why nbds_sqmi has a positive relationship with the probability that an 
employee drives to work may be that this variable is actually a measure of low-density land use. As 
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we saw from the descriptive statistics, the average worksite’s greatest surrounding land use is low 
density residential. Perhaps most of a worksite’s employees do not come from nearby 
neighborhoods, and therefore must drive through the neighborhoods to get to their worksite. Even 
if the employees are coming from the nearby neighborhoods, these neighborhoods may be so low-
density that the employee must drive to work anyways.    
There were several potential sources of error in this model. The first most obvious source of 
error was in the spatial analysis of worksites at the edges of town. For the analysis of these sites, we 
only had data for the area around the site contained within town limits, and thus the analysis ignored 
other nearby built environment attributes not within town limits that may have an impact on the 
employees at the worksite. This may have skewed values for measures of population density, road 
accessibility, and especially, land use. This is most obvious in the results for the land use measures, in 
which we see that Smith Middle School has the least number of land uses and land uses per square 
mile, but has the highest value of land use diversity.  
 Another source of error may be found in the creation of some of the shapefiles. Both the 
neighborhood and commercial centers shapefiles are created from subjective identification of these 
locations which may not be truly representative of actual community perceptions. The sidewalk 
shapefile also contained errors. Here, items that are not traditionally considered sidewalks, such as 
parking lot medians and curbs, were marked as such. This may have given worksites on the edge of 
town, such as Southern Assisted Living (which ranked highest in sidewalk per square mile), higher 
sidewalk per square mile values because these locations are more likely to have large parking lots 
with many paved medians as well as paved periphery picnics sites and patios that may also be 
marked as sidewalks.  
 Finally, some variables may actually be indicators for some other attribute of the built 
environment than what they are intended to measure. An example of this are bus stops and bus 
routes measures, which may actually be an indication of population density or land use mix instead 
of transit accessibility. Chapel Hill Transit often chooses locations for bus stops and routes based on 
where there are many people and many activity centers. Thus, bus stops and routes may not actually 
influence employee mode choice, and instead it may the land use and nearby density that the bus 
stops and routes represent.  
6. CONCLUSIONS 
From our results, we see that attributes of the built environment that play a role in an 
employee’s decision to drive to work include the availability of transit stops and routes near to work, 
and perhaps also nearby land uses, such as residential. Personal preferences also play a strong role in 
an employee’s decision to drive to work, especially an employee’s familiarity with transit (having 
used the bus before), and their home’s proximity to bus stops. Our model also found that 
neighborhoods and bus routes near to employee worksites may increase, rather than decrease, the 
likelihood of an employee to drive to work. However, this counter-intuitive relationship may be a 
result of errors in the model.  
Unfortunately, none of the land use mix measurements or density measurements were found 
to play a role in employee’s choice to drive. However, this may not mean that these factors do not 
play a role, but instead may mean that some of our variables were not accurate enough to show that 
they played a role in this model. Future research may wish to focus on better measurements of land 
use mix and its impact on travel behavior.  
Other future research might also do well to work on refining the distinction between each of 
the different measures of the built environment. More work might also be done to create a 
polynomial, rather than binomial, model that considers a variety of forms of travel rather than just 
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the choice to drive or not drive. On a broader scale, future research might also wish to consider 
travel behavior in other cities and the influence of the built environment on these locations, and 
compare that with results to the model for Chapel Hill.  
While this model is a limited representation of employee travel behavior in Chapel Hill, our 
results do suggest that the Town has several different policy options that may be successful in 
decreasing traffic congestion. The first policy we recommend is that the town provide more transit 
access through more transit stops and routes, especially at major employee worksites. Unfortunately, 
expanding transit may be too costly an approach. A second option may be to require new 
development (both residential and non-residential) to include bus stops and sidewalks upon 
construction that would provide connections to other activity centers and neighborhoods. Third, we 
recommend that the Town encourage more land use diversity that would put more land uses such as 
office or commercial in to the land use cover. This is based on the idea that the reason employees 
are less likely to drive with the more neighborhoods near to their worksite is due to the fact that 
there are too many residential neighborhoods near a worksite and not enough other land uses, such 
as shopping centers and other businesses. An increase in land use diversity could be done by 
requiring all proposed developments to include a mixture of land uses, or simply by requiring that 
proposed developments of differing types (such as a shopping center and a residential subdivision) 
to locate near each other.  
Already, Chapel Hill has a taken more progressive approach to mitigating traffic congestion, 
as evidenced most recently by their fare-free policy for Chapel Hill Transit. Given the nature of the 
Town, these policies may help to further reduce traffic congestion with minimal cost and even 
greater results.  
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Appendix A.  
  OVER ? 
 
 
Chapel Hill Transportation Management Plan 
Business Survey 2003 
 
 Part A:  Information 
 
Company Name:___________________________________________________ 
Work Location Address:_____________________________________________ 
Mailing Address:___________________________________________________ 
Date:______________________ 
 
1. Number of employees at this location:___________________ 
• For locations with multiple tenants please submit a list of tenants and number of employees 
per tenant. 
2.  Describe the work schedule of the employees at this site:_______________________________ 
_____________________________________________________________________________
_____________________________________________________________________________ 
3. Type of Work Location (Check the item that best describes this location) 
❏ Remote: more than ½ mile to nearest other employer 
❏ Free standing building within ½ mile of other businesses 
❏ Multi-tenant area: other employers (in same or contiguous buildings) 
❏ Central business district/downtown location 
4. Type of Business:            
Part B:  Transportation Profile  
1.  Parking Profile 
a. Number of on-site parking spaces available to employees at this location: ___________ 
b. Check all items below that describe the parking accessibility at this location: 
❏ Employees charged for parking on premises.  Amount _____ per  ❏ month  ❏ day 
❏ Parking area is shared with other employers 
Appendix A.  
❏ Parking spaces leased or rented by employer 
2.  Transit 
Yes No  
❏ ❏ Transit is available to this work location 
❏ ❏ Bus schedules and maps are provided for employees 
3. Existing amenities 
The following table lists services that may be located either at your work site or within walking 
distance (within ¼ mile).  These amenities may help support other types of transportation for your 
employees.  Indicate yes for those available at your work site or nearby. 
❏ Lunchroom with tables and chairs ❏ Postal services 
❏ Refrigerator/Microwave ❏ Medical services 
❏ Sink with soap/sponges ❏ Grocery Store 
❏ Banking services ❏ Pharmacy 
❏ Direct payroll check deposit ❏ Dry cleaner 
❏ Bus Shelter/bench ❏ Shopping center 
❏ Daycare/Elementary School ❏ Shower Facilities/Lockers 
❏ Covered Bicycle Racks ❏ Other 
 
 
Part C: Transportation Coordinator 
Name:         Title:       
Address:             
Email Address:___________________________________________  Date:_________________ 
Telephone number:     Fax number:        
Part D: Additional Comments 
 
 
 
 
For additional information, please contact David Bonk, Principal Transportation Planner (968-2728) at the Town of 
Chapel Hill Planning Department.  Employer and employee surveys are required every two years beginning in year 
2001.  The survey information will be mailed to the Transportation Coordinator in November and due to the Town of 
Chapel Hill by December 15th.   
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                                          OVER ? 
Town of Chapel Hill  
2003 Employee Transportation Survey 
Please complete the survey and return to your company’s transportation coordinator. 
1. Home town: ______________ County:______________   Zip code:____________ 
2. Company Name: ___________________________  
3. When do you usually leave for work? __:__ am  or  pm (circle one) 
4. When do you usually arrive at work? __:__ am  or  pm (circle one) 
5. When do you usually leave work?       __:__ am  or  pm (circle one) 
 
6. How do you usually get to work?   
 
 
 
 
 
 
 
 
 
 
 
 
8.  What year is the vehicle you drive 
most often to work? 
 
 
 
 
 
10.  Do you work within walking distance 
to a Chapel Hill Transit, Triangle 
Transit Authority or Orange County 
Public Transportation bus stop?  
? Yes 
? No 
? Don’t Know 
7. If you normally drive to work, what type 
of vehicle do you drive most often? If 
you do not normally drive to work, go to 
question #9. 
 
 
9.  Have you ever used Chapel Hill 
Transit, the Triangle Transit 
Authority or Orange County 
Transit?  
 
 
 
 
11.  Do you live within walking distance 
to a Chapel Hill Transit, Triangle 
Transit Authority or Orange County 
Public Transportation bus stop? 
? Yes 
? No 
? Don’t Know 
 
? Drive alone 
? Carpool 
? Vanpool 
? Bus 
? Walked 
? Bicycle 
? Park & Ride 
 
? 2 or 4 door sedan (ex. Honda Accord) 
? Pickup truck (ex. Ford F150) 
? SUV (ex. Ford Explorer, Jeep) 
? Minivan (ex. Dodge Caravan) 
? Full-size van (ex. 12-15 passenger van) 
? Motorcycle  
? Yes 
? No 
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12.  How long does it take to get to 
work? 
? Less than 10 minutes 
? Between 10-15 minutes 
? Between 15-30 minutes 
? Over 30 minutes 
13.  How far is it from home to work 
each way? 
? Less than 5 miles 
? Between 5 and 10 miles 
? Between 10 and 20 miles 
? Over 20 miles 
14.  Do you usually stop on the way to or from work? 
? Yes, child-pickup or drop-off 
? Yes, other reasons 
? Not usually 
15.  Would you consider changing your commuting habits if you (check all that apply): 
? Could save money  ? Could find someone to carpool with 
? Could ride in a vanpool ? Did not have to rideshare every day 
? Had preferred or reserved parking ? Had help setting up a vanpool  
? Had ride home in emergency ? Transit service was more convenient 
? Had information about 
transit/ridesharing 
? Would not consider any alternatives 
now 
13. Pick any of the following options you would be willing to do on a continuing basis: 
? Use the bus system for free  
? Carpool with a free and/or preferred parking space 
? Commute by bicycle if covered storage was available for your bike and 
showers/lockers were available for your belongings 
? Commute by walking 
? Arrive at work before 7:30 am or after 9:00 am 
? Work a reduced work week (i.e. 4 days @10 hours per day) 
? None 
 
 
Please give your name and contact information, if you want to receive information regarding: 
 ? carpool match list; ? vanpool rider/driver;  ? bus services; or ? bicycling 
Name: _____________________________________________________________ 
Address: ___________________________________________________________ 
               ___________________________________________________________ 
Phone Number: _______________________________________________________ 
Email Address: _______________________________________________________ 
 
Appendix C. Correlation Values.
Correlations
  MODE VEHTYPE MOD_YR USE_BUS WORK_BULIVE_BUS TRP_DUR TRP_DST STOP_KIDSTOP_OTHSTOP_NO LIVECH RSHTOWRRSHTOHMRSH_HR OWNCAR PRKG income stps_sqmi rtes_sqmi swkpersqmpop_sqmi lu_sqmi cctrs_sqmi cctrs_dist rds_sqmi nbds_sqmi nbds_dist lnduseindx
MODE Pearson C 1 .131(**) .561(**) .184(**) .101(**) .172(**) .056(*) .125(**) 0.007 0.012 -0.015 -.134(**) 0.039 .078(**) .087(**) -.561(**) -0.032 .064(*) -.112(**) -.069(**) 0.02 -.089(**) 0.018 -.054(*) .052(*) -0.046 0.042 -.127(**) 0.015
Sig. (2-taile. 0 0 0 0 0 0.032 0 0.792 0.656 0.558 0 0.134 0.003 0.001 0 0.224 0.014 0 0.008 0.445 0.001 0.481 0.038 0.047 0.075 0.103 0 0.562
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
VEHTYPE Pearson C .131(**) 1 .220(**) .118(**) 0.037 .072(**) 0.039 .075(**) .149(**) 0.042 -.126(**) -0.051 0.019 0.009 .062(*) -.218(**) -0.021 0.022 -.069(**) -0.036 -0.035 -.054(*) -0.043 -.069(**) .065(*) -0.045 0.01 -.054(*) 0.05
Sig. (2-taile 0 . 0 0 0.158 0.006 0.132 0.004 0 0.105 0 0.051 0.475 0.735 0.017 0 0.409 0.392 0.008 0.165 0.175 0.036 0.101 0.008 0.013 0.084 0.696 0.036 0.056
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
MOD_YR Pearson C .561(**) .220(**) 1 .178(**) .052(*) .134(**) 0 .104(**) 0.05 0.04 -.076(**) -.106(**) .067(*) .056(*) .079(**) -1.000(**) -0.027 0.041 -.097(**) -.072(**) 0.008 -.072(**) 0.011 -0.051 .070(**) -0.037 0.046 -.098(**) 0.026
Sig. (2-taile 0 0 . 0 0.047 0 0.987 0 0.053 0.12 0.004 0 0.01 0.031 0.002 0 0.292 0.114 0 0.006 0.763 0.006 0.66 0.052 0.007 0.155 0.075 0 0.326
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
USE_BUS Pearson C .184(**) .118(**) .178(**) 1 .290(**) .321(**) .237(**) .292(**) -0.005 -0.021 0.017 -.245(**) .066(*) 0.026 .109(**) -.177(**) -0.038 .107(**) -.076(**) -.133(**) .082(**) -.057(*) 0.048 -.053(*) -0.014 0.014 .132(**) -.118(**) -0.046
Sig. (2-taile 0 0 0 . 0 0 0 0 0.848 0.421 0.516 0 0.011 0.312 0 0 0.145 0 0.003 0 0.002 0.029 0.063 0.044 0.597 0.584 0 0 0.075
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
WORK_BUPearson C .101(**) 0.037 .052(*) .290(**) 1 .419(**) .250(**) .281(**) -0.027 -0.013 0.033 -.209(**) 0.004 -0.006 0.011 -.052(*) -0.045 .142(**) -0.027 -0.045 .088(**) -0.042 0.036 0.019 -.052(*) 0.021 .071(**) -.077(**) -0.029
Sig. (2-taile 0 0.158 0.047 0 . 0 0 0 0.301 0.608 0.201 0 0.868 0.819 0.66 0.047 0.086 0 0.298 0.085 0.001 0.103 0.164 0.464 0.044 0.414 0.006 0.003 0.268
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
LIVE_BUS Pearson C .172(**) .072(**) .134(**) .321(**) .419(**) 1 .421(**) .439(**) 0.041 -0.029 -0.003 -.380(**) .116(**) .084(**) .127(**) -.133(**) -0.029 .124(**) -.115(**) -.095(**) .058(*) -.093(**) 0.033 -0.039 0.001 -.068(**) 0.044 -.103(**) -0.012
Sig. (2-taile 0 0.006 0 0 0 . 0 0 0.111 0.259 0.894 0 0 0.001 0 0 0.259 0 0 0 0.025 0 0.202 0.138 0.975 0.009 0.093 0 0.653
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
TRP_DUR Pearson C .056(*) 0.039 0 .237(**) .250(**) .421(**) 1 .814(**) .084(**) -0.026 -0.034 -.552(**) .105(**) .134(**) .123(**) 0.001 -0.046 .251(**) -.083(**) -.122(**) 0.03 -.092(**) .082(**) -0.003 -0.031 -.064(*) .070(**) -.085(**) -.082(**)
Sig. (2-taile 0.032 0.132 0.987 0 0 0 . 0 0.001 0.313 0.186 0 0 0 0 0.97 0.08 0 0.001 0 0.256 0 0.002 0.906 0.233 0.014 0.007 0.001 0.002
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
TRP_DST Pearson C .125(**) .075(**) .104(**) .292(**) .281(**) .439(**) .814(**) 1 0.039 -0.018 -0.017 -.562(**) 0.014 .102(**) .064(*) -.103(**) -.071(**) .258(**) -.059(*) -.132(**) 0.036 -.093(**) .099(**) 0.014 -.063(*) -.052(*) .094(**) -.087(**) -.095(**)
Sig. (2-taile 0 0.004 0 0 0 0 0 . 0.135 0.494 0.515 0 0.585 0 0.014 0 0.006 0 0.024 0 0.163 0 0 0.591 0.015 0.048 0 0.001 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
STOP_KIDPearson C 0.007 .149(**) 0.05 -0.005 -0.027 0.041 .084(**) 0.039 1 -.142(**) -.506(**) -0.023 .148(**) .088(**) .126(**) -0.05 -0.003 -0.04 -.081(**) -.072(**) -0.039 -.069(**) 0.03 -.061(*) 0.022 -.085(**) -0.008 -0.042 -0.019
Sig. (2-taile 0.792 0 0.053 0.848 0.301 0.111 0.001 0.135 . 0 0 0.38 0 0.001 0 0.057 0.921 0.123 0.002 0.005 0.132 0.008 0.245 0.02 0.401 0.001 0.767 0.109 0.461
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
STOP_OTHPearson C 0.012 0.042 0.04 -0.021 -0.013 -0.029 -0.026 -0.018 -.142(**) 1 -.737(**) 0.039 -0.007 -0.049 -0.019 -0.04 -0.011 -.094(**) -0.05 -0.041 -.071(**) -0.011 -.076(**) -0.033 .089(**) -0.033 -0.01 -0.035 .068(**)
Sig. (2-taile 0.656 0.105 0.12 0.421 0.608 0.259 0.313 0.494 0 . 0 0.131 0.782 0.06 0.46 0.125 0.663 0 0.057 0.112 0.006 0.685 0.003 0.199 0.001 0.199 0.706 0.179 0.009
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
STOP_NO Pearson C -0.015 -.126(**) -.076(**) 0.017 0.033 -0.003 -0.034 -0.017 -.506(**) -.737(**) 1 -0.022 -.091(**) -0.028 -.066(*) .075(**) 0.013 .100(**) .095(**) .083(**) .089(**) .053(*) 0.042 .064(*) -.095(**) .085(**) 0.011 .055(*) -0.05
Sig. (2-taile 0.558 0 0.004 0.516 0.201 0.894 0.186 0.515 0 0 . 0.404 0 0.289 0.011 0.004 0.609 0 0 0.001 0.001 0.042 0.108 0.015 0 0.001 0.665 0.036 0.057
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
LIVECH Pearson C -.134(**) -0.051 -.106(**) -.245(**) -.209(**) -.380(**) -.552(**) -.562(**) -0.023 0.039 -0.022 1 -.106(**) -.156(**) -.155(**) .105(**) 0.034 -.195(**) .129(**) .103(**) -0.034 .111(**) -0.048 .098(**) -0.014 .091(**) -.055(*) .109(**) 0.036
Sig. (2-taile 0 0.051 0 0 0 0 0 0 0.38 0.131 0.404 . 0 0 0 0 0.197 0 0 0 0.194 0 0.067 0 0.59 0 0.035 0 0.172
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
RSHTOWRPearson C 0.039 0.019 .067(*) .066(*) 0.004 .116(**) .105(**) 0.014 .148(**) -0.007 -.091(**) -.106(**) 1 .348(**) .681(**) -.065(*) -.075(**) .058(*) -.285(**) -.183(**) -.131(**) -.209(**) 0.006 -.163(**) .211(**) -.192(**) 0.015 -.162(**) .084(**)
Sig. (2-taile 0.134 0.475 0.01 0.011 0.868 0 0 0.585 0 0.782 0 0 . 0 0 0.013 0.004 0.026 0 0 0 0 0.81 0 0 0 0.552 0 0.001
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
RSHTOHMPearson C .078(**) 0.009 .056(*) 0.026 -0.006 .084(**) .134(**) .102(**) .088(**) -0.049 -0.028 -.156(**) .348(**) 1 .680(**) -.055(*) -.066(*) 0.03 -.241(**) -.227(**) -.122(**) -.200(**) .058(*) -.173(**) .143(**) -.207(**) 0.037 -.124(**) -0.012
Sig. (2-taile 0.003 0.735 0.031 0.312 0.819 0.001 0 0 0.001 0.06 0.289 0 0 . 0 0.035 0.011 0.251 0 0 0 0 0.026 0 0 0 0.15 0 0.654
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
RSH_HR Pearson C .087(**) .062(*) .079(**) .109(**) 0.011 .127(**) .123(**) .064(*) .126(**) -0.019 -.066(*) -.155(**) .681(**) .680(**) 1 -.077(**) -.082(**) 0.039 -.288(**) -.230(**) -.144(**) -.230(**) 0.029 -.211(**) .204(**) -.211(**) .080(**) -.198(**) .057(*)
Sig. (2-taile 0.001 0.017 0.002 0 0.66 0 0 0.014 0 0.46 0.011 0 0 0 . 0.003 0.002 0.137 0 0 0 0 0.266 0 0 0 0.002 0 0.028
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
OWNCAR Pearson C -.561(**) -.218(**) -1.000(**) -.177(**) -.052(*) -.133(**) 0.001 -.103(**) -0.05 -0.04 .075(**) .105(**) -.065(*) -.055(*) -.077(**) 1 0.027 -0.04 .094(**) .070(**) -0.009 .071(**) -0.012 0.049 -.069(**) 0.036 -0.047 .097(**) -0.025
Sig. (2-taile 0 0 0 0 0.047 0 0.97 0 0.057 0.125 0.004 0 0.013 0.035 0.003 . 0.297 0.126 0 0.007 0.737 0.007 0.653 0.059 0.008 0.171 0.07 0 0.331
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
PRKG Pearson C -0.032 -0.021 -0.027 -0.038 -0.045 -0.029 -0.046 -.071(**) -0.003 -0.011 0.013 0.034 -.075(**) -.066(*) -.082(**) 0.027 1 -0.032 .464(**) .636(**) .557(**) .791(**) -.319(**) -.132(**) -.121(**) .335(**) -.070(**) .067(*) -.122(**)
Sig. (2-taile 0.224 0.409 0.292 0.145 0.086 0.259 0.08 0.006 0.921 0.663 0.609 0.197 0.004 0.011 0.002 0.297 . 0.214 0 0 0 0 0 0 0 0 0.007 0.01 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
income Pearson C .064(*) 0.022 0.041 .107(**) .142(**) .124(**) .251(**) .258(**) -0.04 -.094(**) .100(**) -.195(**) .058(*) 0.03 0.039 -0.04 -0.032 1 -0.034 -0.049 0.04 -0.047 .098(**) 0.014 -.063(*) 0.01 .059(*) -0.023 -.088(**)
Sig. (2-taile 0.014 0.392 0.114 0 0 0 0 0 0.123 0 0 0 0.026 0.251 0.137 0.126 0.214 . 0.197 0.058 0.121 0.073 0 0.587 0.015 0.697 0.024 0.381 0.001
N 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476 1476
stps_sqmi Pearson C -.112(**) -.069(**) -.097(**) -.076(**) -0.027 -.115(**) -.083(**) -.059(*) -.081(**) -0.05 .095(**) .129(**) -.285(**) -.241(**) -.288(**) .094(**) .464(**) -0.034 1 .696(**) .452(**) .839(**) .258(**) .571(**) -.527(**) .788(**) .341(**) .297(**) -.332(**)
Sig. (2-taile 0 0.008 0 0.003 0.298 0 0.001 0.024 0.002 0.057 0 0 0 0 0 0 0 0.197 . 0 0 0 0 0 0 0 0 0 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
rtes_sqmi Pearson C -.069(**) -0.036 -.072(**) -.133(**) -0.045 -.095(**) -.122(**) -.132(**) -.072(**) -0.041 .083(**) .103(**) -.183(**) -.227(**) -.230(**) .070(**) .636(**) -0.049 .696(**) 1 .499(**) .775(**) -.161(**) .322(**) -.264(**) .539(**) -.162(**) .383(**) 0.039
Sig. (2-taile 0.008 0.165 0.006 0 0.085 0 0 0 0.005 0.112 0.001 0 0 0 0 0.007 0 0.058 0 . 0 0 0 0 0 0 0 0 0.136
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
swkpersqmPearson C 0.02 -0.035 0.008 .082(**) .088(**) .058(*) 0.03 0.036 -0.039 -.071(**) .089(**) -0.034 -.131(**) -.122(**) -.144(**) -0.009 .557(**) 0.04 .452(**) .499(**) 1 .565(**) -0.02 .099(**) -.436(**) .611(**) .089(**) .081(**) -.242(**)
Sig. (2-taile 0.445 0.175 0.763 0.002 0.001 0.025 0.256 0.163 0.132 0.006 0.001 0.194 0 0 0 0.737 0 0.121 0 0 . 0 0.45 0 0 0 0.001 0.002 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
pop_sqmi Pearson C -.089(**) -.054(*) -.072(**) -.057(*) -0.042 -.093(**) -.092(**) -.093(**) -.069(**) -0.011 .053(*) .111(**) -.209(**) -.200(**) -.230(**) .071(**) .791(**) -0.047 .839(**) .775(**) .565(**) 1 -.103(**) .289(**) -.270(**) .738(**) .189(**) .228(**) -.149(**)
Sig. (2-taile 0.001 0.036 0.006 0.029 0.103 0 0 0 0.008 0.685 0.042 0 0 0 0 0.007 0 0.073 0 0 0 . 0 0 0 0 0 0 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
lu_sqmi Pearson C 0.018 -0.043 0.011 0.048 0.036 0.033 .082(**) .099(**) 0.03 -.076(**) 0.042 -0.048 0.006 .058(*) 0.029 -0.012 -.319(**) .098(**) .258(**) -.161(**) -0.02 -.103(**) 1 .498(**) -.546(**) .231(**) .417(**) -.125(**) -.602(**)
Sig. (2-taile 0.481 0.101 0.66 0.063 0.164 0.202 0.002 0 0.245 0.003 0.108 0.067 0.81 0.026 0.266 0.653 0 0 0 0 0.45 0 . 0 0 0 0 0 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
cctrs_sqmi Pearson C -.054(*) -.069(**) -0.051 -.053(*) 0.019 -0.039 -0.003 0.014 -.061(*) -0.033 .064(*) .098(**) -.163(**) -.173(**) -.211(**) 0.049 -.132(**) 0.014 .571(**) .322(**) .099(**) .289(**) .498(**) 1 -.452(**) .471(**) .177(**) .185(**) -.303(**)
Sig. (2-taile 0.038 0.008 0.052 0.044 0.464 0.138 0.906 0.591 0.02 0.199 0.015 0 0 0 0 0.059 0 0.587 0 0 0 0 0 . 0 0 0 0 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
cctrs_dist Pearson C .052(*) .065(*) .070(**) -0.014 -.052(*) 0.001 -0.031 -.063(*) 0.022 .089(**) -.095(**) -0.014 .211(**) .143(**) .204(**) -.069(**) -.121(**) -.063(*) -.527(**) -.264(**) -.436(**) -.270(**) -.546(**) -.452(**) 1 -.477(**) -0.01 -.344(**) .818(**)
Sig. (2-taile 0.047 0.013 0.007 0.597 0.044 0.975 0.233 0.015 0.401 0.001 0 0.59 0 0 0 0.008 0 0.015 0 0 0 0 0 0 . 0 0.714 0 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
rds_sqmi Pearson C -0.046 -0.045 -0.037 0.014 0.021 -.068(**) -.064(*) -.052(*) -.085(**) -0.033 .085(**) .091(**) -.192(**) -.207(**) -.211(**) 0.036 .335(**) 0.01 .788(**) .539(**) .611(**) .738(**) .231(**) .471(**) -.477(**) 1 .392(**) .134(**) -.369(**)
Sig. (2-taile 0.075 0.084 0.155 0.584 0.414 0.009 0.014 0.048 0.001 0.199 0.001 0 0 0 0 0.171 0 0.697 0 0 0 0 0 0 0 . 0 0 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
nbds_sqmi Pearson C 0.042 0.01 0.046 .132(**) .071(**) 0.044 .070(**) .094(**) -0.008 -0.01 0.011 -.055(*) 0.015 0.037 .080(**) -0.047 -.070(**) .059(*) .341(**) -.162(**) .089(**) .189(**) .417(**) .177(**) -0.01 .392(**) 1 -.540(**) -.107(**)
Sig. (2-taile 0.103 0.696 0.075 0 0.006 0.093 0.007 0 0.767 0.706 0.665 0.035 0.552 0.15 0.002 0.07 0.007 0.024 0 0 0.001 0 0 0 0.714 0 . 0 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
nbds_dist Pearson C -.127(**) -.054(*) -.098(**) -.118(**) -.077(**) -.103(**) -.085(**) -.087(**) -0.042 -0.035 .055(*) .109(**) -.162(**) -.124(**) -.198(**) .097(**) .067(*) -0.023 .297(**) .383(**) .081(**) .228(**) -.125(**) .185(**) -.344(**) .134(**) -.540(**) 1 -.104(**)
Sig. (2-taile 0 0.036 0 0 0.003 0 0.001 0.001 0.109 0.179 0.036 0 0 0 0 0 0.01 0.381 0 0 0.002 0 0 0 0 0 0 . 0
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
lnduseindx Pearson C 0.015 0.05 0.026 -0.046 -0.029 -0.012 -.082(**) -.095(**) -0.019 .068(**) -0.05 0.036 .084(**) -0.012 .057(*) -0.025 -.122(**) -.088(**) -.332(**) 0.039 -.242(**) -.149(**) -.602(**) -.303(**) .818(**) -.369(**) -.107(**) -.104(**) 1
Sig. (2-taile 0.562 0.056 0.326 0.075 0.268 0.653 0.002 0 0.461 0.009 0.057 0.172 0.001 0.654 0.028 0.331 0 0.001 0 0.136 0 0 0 0 0 0 0 0 .
N 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1476 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477 1477
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
